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INTRODUCTION

WHY IS DATA VISUALIZATION IMPORTANT?

Increasingly, libraries are asked to provide, analyze,
and present data in their work. Data in libraries can be used to
show success, demonstrate need for a change, or prove worth
and impact. Libraries have many types of data to collect and
many methods for doing so—for collections, teaching, building
usage, etc. The next step, data analysis, can often be
accomplished through spreadsheets, statistical software, and
even sophisticated, yet user-friendly web apps, making it easier
for more librarians to crunch their own numbers. But after the
number crunching, the next challenge is presenting the data to
colleagues, administrators and other stakeholders in a
meaningful way. Too often do librarians present raw numbers
or even spreadsheets to their audiences, without fully
translating the information to a more understandable format.
Librarians need to hone their own information literacy skills
when it comes to presenting information including data. The
breakdown in data presentations is often the visualization of the
data, but with some basic guidelines and best practices, even the
novice data visualizer can get their message across more
effectively.

Information appropriate for computations, such as
complex data analysis and interpretation, is not appropriate for
human perception, cognition and communication. Any dataset
that needs explanation or interpretation for someone outside of
a project needs a human and visual intervention. Visualizations
are useful in presenting data, avoiding distortion of data,
making sense of large sets of data, and taking different
perspectives on different data patterns and relationships. When
sharing data with others, raw data can be difficult to understand,
and takes time to comprehend. But a data visualization can help
others more quickly and easily understand data, and it can save
time and space in presentations. Visuals speed information
processing, and can make presentations more engaging and
easier to understand (Chen & Sun, 2012). Even for people who
claim not to be visual learners, an abstract, graphical
representation of data is a more effective way to process
information than text or data sheets alone, because it activates
both verbal and visual systems (Chen & Sun, 2012).

WHAT IS DATA VISUALIZATION?

Data is often gathered, analyzed and manipulated in
some type of spreadsheet or database. These are both great tools
for organizing and gathering meaning from complex and/or
large sets of data, but they are often only understood well by the
people who create them, or spend a significant amount of time
with them. When trying to explain the data to a group, the least
effective way to do so is to pull up spreadsheet or database and
expect them to see the patterns and relationships discovered and
understood by the researcher. However, visualization is the
perfect way to transform the data into a meaningful format that
can be more quickly and easily understood (Tufte, 2001).

Data visualization is the presentation of data in a
pictorial or graphical format. Visualizations are abstract, nonrepresentational image to show quantitative or qualitative
information. Data visualizations are a type of multimedia,
which is the combination of words and images (and in the case
of data, numbers), that help viewers make better sense of
information and more effectively retain the data (Chen & Sun,
2012). Data visualization helps researchers take a spreadsheet
or an accumulation of data, and turn it into a more visually
accessible format.

WHAT CAN BE VISUALIZED?

Besides visualizing large data sets, smaller sets of
data, or even specific data points may warrant visualization as
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well. For example, in a paper or in a presentation, blocks of text
containing quantitative information can be transformed into
visualizations that viewers can process much more quickly.
Statistics are another type of data that can be visualized, rather
than presented in list form or in a block of text. Comparative
statistics can often be turned into a graph, and many types of
statistics can be brought together under a common theme to
create an interesting and informative infographic. At times,
researchers and presenters may want to use a single data point
to drive home a point, or support an important idea, and
visualizations can be effective here as well. Even if the entire
presentation or paper is not data-based, data is often used to
support claims and make arguments. Particularly in
presentations, these one-liners—or single data points—can
make a greater impact through a simple yet effective
visualization.

WHEN TO VISUALIZE DATA
Context is important when deciding when to visualize
data. The graphic should not simply display data you have as
part of a project or presentation: it should serve a purpose and
further the audience’s understanding of the topic. There are
several reasons why a particular piece of data needs extra
attention. The most important visualizations are those that drive
a particular point home. To draw the audience’s attention to a
piece of data, pulling it out and visualizing it will allow the
audience to both hear and see the information, helping them to
remember it more fully. Another reason to create visuals for
data is to provide a simple way to recognize or see relationships.
Often, larger or complicated sets of data are easier to interpret
visually rather than by simply hearing the facts out loud.
Sometimes these large datasets are presented in visual form by
showing a spreadsheet or the actual data set, neither of which is
any easier to understand visually than it is to hear the set read
out loud. Visualizing this data allows the audience to
immediately understand what the data shows and the point it
makes. Visualizations help reduce information overload (Chen
& Sun, 2012), by focusing on specific important data points for
viewers to absorb. They can also stimulate critical thinking by
showing connections and patterns, and providing different ways
of viewing and reflecting on information. However, data
visualization is not reserved only for large and complex
datasets. Visualizing a simple piece of data like a single statistic
can amplify the message of the data.

WHEN NOT TO VISUALIZE DATA
Data that does not warrant attention in a particular
presentation should not be visualized. Visualizing data only
makes its presence stronger: if it is a fact that is either
unimportant or detrimental to the main presentation points,
leave it out or summarize it verbally or in textual form.
(Disclaimer: Be careful not to leave out or manipulate data to
present false or skewed information and conclusions.) This also
includes data that does not add any meaning to your
presentation. Do not waste time with facts that don’t further
your point. (APA, 2010) Another time not to visualize data is
when you are unsure of the relationships or patterns in your
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data. The foundation of a good visualization is built on a strong
pattern or relationship in your data. This should be a pattern or
relationship you want your audience to see as well.
Visualizations built on murky patterns or confused relationships
end up being pretty pictures with no purpose. If the data analysis
does not make the patterns clear through the numbers, the
audience will not be able to see it in the visualization. Larger,
more complex data sets are perfect for visualization but they
can go very wrong when not adequately broken into
understandable chunks. A messy or chaotic visualization does
nothing to further audience understanding and is generally
unattractive to view. Finally, after planning out visualizations,
be sure that presentations are more than just a series of graphs
and charts. Data visualization should be used sparingly and as
a way to clarify and emphasize. If the audience is only seeing
(or mostly seeing) visualizations, the visualizations lose their
impact and the audience cannot distinguish between different
data points.

HOW TO APPROACH A DATA VISUALIZATION
A data visualization project can be broken down into
various steps to make it more manageable. The first step is to
recognize when data needs to be visualized. Not all data should
be visualized, and sometimes, it can be more complicated to
visualize certain data than it would be to explain it orally or
textually. Context and content both matter when it comes to
data visualization. Once a set of data has been identified as a
good candidate for visualization, choose the specific data to be
visualized. Sometimes this means choosing only a few data
points or themes. Not all data needs to be visualized all the time,
and choosing only key data to visualize can lead to a more
effective and meaningful presentation. Divide the data into
meaningful parts, and use only what is necessary to provide or
add meaning to the presentation or point of information. Then,
choose an appropriate type of visualization for the data. From
pie charts and bar graphs, to bubble charts, word clouds, and
infographics, the visualization options for both quantitative and
qualitative data are numerous. Choosing the correct format for
data is key to effective and meaningful visualizations. Newer
data visualizers may need to try a few different options before
finding the right one, but many data visualization tools can help
guide the design process to help creators choose correctly.
Upon choosing an appropriate format, data
visualization programs often guide creators through the
process, ensuring data points, labels, axes, and formatting is
correct. However, some graphical representations and settings
can skew data to make it appear to represent false or distorted
information. Sometimes, this means a tweak to the settings of
the figure (e.g., switching the axes, such as starting the y axis at
0, rather than a higher number), or choosing a completely
different format. Maintaining data integrity is important for the
data, the presentation, and the presenter (Tufte, 2001).
After the initial representation of data is created, it
must be reviewed critically to ensure that not only the data
integrity is maintained, but that the figure is meaningful, and
the visual design can be easily digested. The key is to keep it
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simple: avoid too many graph lines, too much data in a single
visualization, too many fonts, sizes, and other bells and
whistles. Focus on the core of the visualization, rather than the
elements surrounding the core (titles, labels, axes, etc.). These
other elements are important, but the star of the show should be
the visualization of the data itself.
Finally, contextualize the data. During a presentation,
data visualization should be preceded by a verbal introduction,
and followed by a conclusion drawn from the data. However,
the visual should also be able to stand on its own without a
verbal explanation. A viewer should be able to examine a data
visualization and gather meaning from the figure itself. Any
lead in and conclusion should only serve to further
understanding of the visual, not lead to understanding of it.
Therefore, the data visualization should be both integrated, and
independent (APA, 2010).

EFFECTIVE DATA VISUALIZATION
Choosing the correct visualization for both the data
and the pattern or relationship is key to an effective
visualization. When in doubt, share the visualization with a
colleague to check that they too can find the correct
interpretation. After choosing the right format, consider the
design, as design elements are important for a strong
visualization. Use colors that include contrast, complement
each other, and are appropriate for the presentation, setting,
audience and purpose. Colors that clash can make graphics
difficult to look at and colors that are too similar can make
graphics difficult to read. Avoid graph lines and other visual
elements that confuse human eyes, or trick them into seeing
different images. Unintentional optical art and vibrating
graphics, which are “designs which interact with the
physiological tremor of the eye to produce the distracting
appearance of vibration and movement,” cause visual
confusion, and at times minor stress to the audience’s eyes
(Tufte, 2001, p. 107). In the end, strong graphics can be
interpreted visually, without extra verbal explanation.

PRACTICALITY OF DATA VISUALIZATION FOR
LIBRARIANS

evidence of student success with library support, or simply
using an infographic featuring valuable resources and services
can help grab the attention of faculty. Finally, although
colleagues, managers, and administrators may work in the
library and have a basic context for the information presented,
data visualizations are still crucial to furthering understanding,
making points, and starting discussions. They can help
convince stakeholders when pitching a new idea or updating the
progress of a project, make a professional development session
more appealing, and can help other librarians share the same
information in an accessible format.

RECOMMENDED TOOLS FOR DATA
VISUALIZATION
The most widely used tool for data visualization is
Excel, as spreadsheets can easily be turned into charts and
graphs with Excel’s chart builder. Google Sheets can function
similarly to Excel, but with different chart and graph building
options. (However, the data analysis tools in Google Sheets are
not quite as robust.) Visualizations can also be accomplished
through other Microsoft tools such as PowerPoint, particularly
effective and easily created through PowerPoint SmartArt,
which automatically adjusts sizes and shapes based on data
inputs. Web-based tools such as Lucidchart specialize in
creating charts and graphs in an easy-to-use platform, with free
accounts for educators. Presentation tools such as Prezi can
create visualizations with a bit more effort, and Haiku Deck can
create limited visualizations based on simple data. For dynamic,
robust, and complex visualizations, infographic tools such as
Piktochart and Infogr.am can be highly effective.

CONCLUSION
With the number of different tools available, any
librarian can turn their data into effective data visualizations.
Librarians do not need to be graphic designers, data artists or
highly skilled in statistical analysis techniques to create simple,
meaningful graphics. These tools, and the strategies and
techniques presented above can help any librarian visualize data
in a more effective way.
__________________________________________________

Data visualization can be helpful beyond simply
jazzing up a presentation or poster. Graphics are effective in
most other places librarians may use visual support, such as
instruction, outreach, and presenting to administrators. Students
respond well to visualizations during classes, especially when
used in both synchronous and asynchronous online teaching.
Outside the library or classroom data visualizations can be
effective in marketing efforts. Even a graphic displaying the
specific librarians who can help a student based on topic or time
availability could be a way to show students how easy it is to
get help when they need it as part of an orientation. Graphics
can live on in an online course management site, as posters in
student lounges, or on a LibGuide page. Faculty can be
marketed to similarly. It can be difficult to get into classrooms
when time is a valuable resource, but using a visual to give
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